In this paper we present nomenclatural adjustments and validations of syntaxa of the forest vegetation of Europe. We introduce a new, valid name of the class of nemoral coniferous or mixed forests (Asaro europaei-Abietetea sibiricae) replacing the deciduous Carpino-Fagetea in the easternmost Europe and Siberia. We describe two new orders for birch and birch-poplar woodlands, formerly included in the Betulo pendulae-Populetalia tremulae. We validate the names of two alliances for the deciduous forests of the Southern Urals and the name of an alliance for hemiboreal forest swamps. The suballiance Ostryo-Tilienion, coined to accommodate the xerothermophilous ravine forests of SE Europe, is here elevated to the rank of alliance. Finally, we validate the name Quercion alnifoliae (evergreen oak forests of Cyprus).
Introduction
This paper is part of a series of contributions accompanying the publication 'Vegetation of Europe: Hierarchical floristic classification system of vascular plant, bryophyte, lichen, and algae communities ' (Mucina et al. submitted; hereafter referred to as 'EuroVegChecklist'). During the preparation of this checklist, it became apparent that for several syntaxa no valid or legitimate names according to the International Code of Phytosociological Nomenclature (Weber et al. 2000 ; ICPN hereafter) were available. In exceptional cases it was also necessary to establish new high-ranked units to increase the coherence of the classification scheme.
In the present paper, we describe and validate forest syntaxa belonging to the classes Quercetea robori-sessiliflorae, Quercetea pubescentis, Carpino-Fagetea, Quercetea ilicis and Vaccinio-Piceetea. We also introduce a new, valid name of the class of nemoral coniferous or mixed forests replacing the deciduous Carpino-Fagetea in the easternmost Europe and Siberia. The presentations of the syntaxa are the responsibility of the authors named in the respective subheadings. When quoting them, please cite '<author(s)> in Willner et al. 2016'. Description and validation of syntaxa Rivas-Martínez et al. 2002 , Géhu 2006 . However, we consider the concept of this order as being too heterogeneous in terms of biogeography, ecology, and also of species composition. The atlantic birch woodlands are usually dominated by Betula pubescens s. l. (including B. celtiberica) and neither by Betula pendula s. l. (including B. fontqueri) nor Populus tremula that are diagnostic for the temperate deciduous birch-poplar woodlands on mineral soils (see below). They also cannot be included in the Quercetalia roboris because the latter represent the zonal oak forests on nutrient-poor acidic soils of Europe while the birch woodlands are considered successional stages replacing oak forests after disturbance or permanent communities in frequently disturbed habitats, such as avalanche channels. Therefore, we establish a new order for the acidophilous birch communities of the Atlantic region: The tree species composition of this provisional order resembles the forests that dominated large parts of temperate Europe in the early Holocene, before the CarpinoFagetea species returned from their glacial refugia. Similar woodlands can still be found in the hemiboreal zone of the Southern Urals and Southern Siberia (Ermakov et al. 2000; Chytrý et al. 2010) . Therefore, the Fragario vescaePopuletalia tremulae should be classified within the Brachypodio pinnati-Betuletea pendulae Ermakov et al. 1991 Bulokhov & Solomeshch 2003) . Towards the East, these oak woodlands give way to the Siberian forests of the hemi-boreal Brachypodio pinnati-Betuletea pendulae that can be floristically similar in the ground layer. However, in the canopy of the hemi-boreal forests, Quercus robur is replaced by Pinus sylvestris, Betula pendula and Larix sibirica (Ermakov et al. 1991; Solomeshch et al. 2002) .
Lonicero periclymeni-Betuletalia pubescentis
The Lathyro pisiformis-Quercion roboris includes half a dozen associations described in a manuscript registered in then Soviet Union Institute of Scientific and Technical Information (VINITI; Solomeshch et al. 1989a) . Other associations of this alliance were published by Solomeshch et al. (1994) , Martynenko et al. (2005 Martynenko et al. ( , 2008a Martynenko et al. ( , 2008b and Shirokikh et al. (2010) . This alliance has not been validated so far since the VINITI manuscripts (incl. Solomeshch et al. 1989a) The forest stands classified in these associations were described from the Southern Urals by Gorchakovskii (1972) , Schubert et al. (1979) , Solomeshch et al. (1989b Solomeshch et al. ( , 1994 and Mirkin & Solomeshch (1990) . None of the earlier published names was valid. Gorchakovskii (l.c.) used the Russian typological approach and provided neither an appropriate name nor a sufficient original diagnosis for the association. Schubert et al. (1979) did not provide the nomenclature type. An attempt to validate the Aegopodio-Tilietum by publishing its nomenclature type (Mirkin & Solomeshch 1990) was not successful because this publication was not effective (ICPN art. 1). Thus, the first valid publication of the names for these two associations appeared in Martynenko et al. (2005) .
The Coexistence of species with such a broad spectrum of ecological tolerance is possible due to the mosaic of microhabitats, involving elevated swamp tussocks. Wetland species of the Alnetea glutinosae and the Molinietalia cover 15/1 • 2016, 15-25 the area between the tussocks, while mesophilous species of the Vaccinio-Piceetea and the Alnion incanae find their ecological niches on relatively dry tussock tops. Currently this alliance includes two associations -one from Lithuania and one from the Valdai (Novgorod Oblast', Russian Federation). Balevichiene (1988) Solomeshch & Grigoriev (1992) must be considered as a manuscript, hence the syntaxa were not effectively published (ICPN art. 1). The Siberian alliance was validated by E. Lapshina and placed in the order Calamagrostio purpureae-Piceetalia obovatae Lapshina 2010 (see below).
Here we validate the alliance that represents the Eastern European hemi-boreal swamp forests. The range of this alliance includes Belarus, Ukraine, the northeast of the Russian Plain and the Ural Mts. The Calamagrostio canescentis-Piceion abietis differs from the Siberian alliance in the presence of European species (Picea abies, Alnus glutinosa) and diagnostic species of the Alnion incanae as well as in the absence of Siberian elements such as Picea obovata, Pinus sibirica, Larix sibirica, Calamagrostis purpurea and C. obtusata that are very common and dominant to the east of the Ural Mts. (2000) 2006 (Ermakov 2006 These are cool-temperate coniferous and mixed broadleaved-coniferous forests with predominance of nemoral and hemi-boreal floristic elements. They occur on moist rich loamy soils in foothills and low mountains (300-800 m a.s.l.) of the Southern Urals and in isolated refugial areas of Southern Siberia, in local ultra-humid and weakly continental climate.
Nemoral coniferous forests of the Southern Urals and the Southern Siberia
The class was ineffectively published (ICPN art. 1) by Zhitlukhina (1988) under the name Milio-Abietea in a manuscript on the vegetation of the Kyga River basin (NE Altai, Russian Federation). The class included one alliance (Milio-Abietion Zhitlukhina 1988; ICPN art. 1) with two associations of dark coniferous forests with tallforb undergrowth. Korotkov (1991) , taking into account the important diagnostic role of numerous nemoral herbs and shrubs typical of the European broad-leaved and mixed temperate forests, included the Milio-Abietion Zhitlukhina 1988 in the Fagetalia sylvaticae Pawłowski et al. 1928 ; this step was also supported by Ermakov (1995 Ermakov ( , 1998 . Later (Ermakov et al. 2000) Ermakov (2006) raised the syntaxonomic rank of the Abietenalia sibiricae to the order level. Martynenko et al. (2008a) validated the Aconito septentrionalis-Piceion obovatae Solomeshch et al. ex Martynenko et al. 2008 described from the Southern Ural Mts and included the latter also in the Abietetalia sibiricae. Lashchinskii & Korolyuk (2015) made an unsuccessful attempt to validate the class Milio-Abietetea, proposing a syntaxonomic scheme that differs from the original concept of the class. The Milio-Abietetea in their sense includes both nemoral mountain forests of the Abietetalia sibiricae and south-boreal forests of Western Siberia classified as a new order -the Carici macrourae-Abietetalia sibiricae. However, the order Carici macrourae-Abietetalia sibiricae, which was designated as type of the class by 15/1 • 2016, 15-25 Lashchinskii & Korolyuk (2015) , is invalidly published because its type (the alliance Carici macrourae-Abietion sibiricae) was also not validly published due to the fact that the typus association of the alliance (the Aegopodio podagrariae-Abietetum sibiricae) was invalidly published as well (one of the name-giving species of the association -Aegopodium podagraria -is not present in the type relevé as required by the ICPN art. 16).
Despite the predominance of the boreal Abies sibirica (in the Southern Urals also of Picea obovata) in the tree layer, the Abietetalia sibiricae communities have only weak floristic relationship to the boreal forests as a whole. The character species of the Vaccinio-Piceetea (including boreal dwarf-shrubs, herbs and bryophytes) are absent or rare. The Altai section of the class distribution range includes mixed coniferous (Abies sibirica, Pinus sibirica) and broad-leaved (Populus tremula, Betula pendula, Tilia cordata subsp. sibirica) forests with moderately open canopies (cover of 40-55 %) and well-developed herb layer dominated by nemoral and hemi-boreal herbs (especially tall-forbs and spring geophytes) (Fig. 1) . Similar communities of the Southern Urals are characterised by spruce (Picea obovata) with admixture of Abies sibirica, Tilia cordata, Acer platanoides and Ulmus laevis. On the whole, the floristic composition of the Abietetalia sibiricae is closer to the Carpino-Fagetea than to the VaccinioPiceetea. However, the Carpino-Fagetea is a class dominated by deciduous trees. Therefore, we consider the nemoral coniferous forests of the Southern Urals and Siberia as a class in its own right, showing peculiar floristic, physiognomic and ecological features where numerous species of North Eurasian and North Asian distribution play an important role. To avoid confusion with the Milio-Abietetea sibiricae sensu Lashchinskii & Korolyuk (2015) , we choose the new name Asaro europaei-Abietetea sibiricae for this class.
The Asaro europaei-Abietetea sibiricae have a disjunctive distribution range occupying the Southern Ural W. Willner, A. Solomeshch, A. Čarni, E. Bergmeier, N. Ermakov & L. Mucina Description and validation 2016, [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] (together with adjacent parts of elevated plains) and the foothills of the Altai-Sayan mountain system characterised by locally ultra-humid, weakly continental climate at altitudes of 300-800 m (Fig. 2) . The link of the Asaro europaei-Abietetea sibiricae forests to the ultra-humid climate explains the main ecological and floristic features of this class: a relatively moderate temperature of the coldest month (January mean: -16° C) and large amount of winter precipitation (275 mm), resulting in the formation of a snow cover of up to 1.5 m that prevents freezing of the soil and protects herbs from damaging impacts of frost. Xero-thermophilous broad-leaved ravine forests of SE Europe (by A. Čarni) Košir et al. (2008) presented an analysis of ravine broadleaved forests of SE Europe and adjacent areas of Central Europe, revealing that the major division in the ravine forests was between mesophilous and xero-thermophilous communities while the further division of these two major groups was spanning a geographical gradient between Central European and SE European syntaxa. Accordingly, four main types of ravine forests were treated at the suballiance level and classified within the broadly conceived Tilio-Acerion Klika 1955.
Since the EuroVegChecklist follows a narrower concept of classes, orders and alliances, the broad-leaved ravine forests are treated as an order of its own right, the Aceretalia pseudoplatani Moor 1976. Thus, the suballiances of Košir et al. (2008) The Ostryo-Tilion includes the xero-thermophilous broad-leaved ravine forests of the Apennine and Balkan Peninsulas, especially the regions characterised by submediterranean climate. The diagnostic species are partly shared with the thermophilous deciduous oak forests and partly with the thermophilous beech forests. The occurrence of this unit on both sides of the Adriatic Sea points upon shared climatic conditions and florogenetic history of both Peninsulas during the Quaternary (Košir et al. 2008 ).
Evergreen oak forests of Cyprus
(by E. Bergmeier)
The 'Quercion alnifoliae' was proposed by Barbero & Quézel (1979: 22) . However, the name was invalid according to art. 2b ICPN because the two associations in the original diagnosis ('association à Quercus alnifolia et Pinus brutia' and 'association à Quercus alnifolia et Crepis frasii') were both invalidly published due to the form of the name (ICPN art. 3h) and the failure to designate the nomenclature type (ICPN art. 5). The name 'Quercion alnifoliae' remained invalid in Quézel et al. (1993) Barbero & Quézel (1979: 23, Table 7, rel. 7) .
According to its current circumscription, as suggested by Barbero & Quézel (1979) , the Quercion alnifoliae comprises sclerophyllous woodlands on igneous rock of Mt. Troodos, Cyprus, found at altitudes spanning (500-) 700-1200 (-1300) m. 
